Design-Results of nine published casecontrol studies (or cohort studies analysed as case-control) on the relation between VDT exposure during pregnancy and the outcome were sought by reviewing reference lists in relevant reports and by conducting manual and computer searches of the reports published in English.
Measurements and main results-The nine reviewed reports included information on about 9000 cases of spontaneous miscarriages, 1500 of low birth weight, 2000 of congenital malformation, and 50 000 controls. The results of these studies on each outcome of pregnancy examined were reduced to a single 2 X 2 table (cases/ controls-exposed/unexposed). Pooled odds ratio (OR) estimates were computed separately for miscarriage, low birth weight, and congenital malformation. Seven studies analysed the relation between VDT exposure in pregnancy and the risk ofmiscarriage: the estimates' crude OR ofspontaneous abortion ranged from 0-9-1*2 and the pooled OR was 1-0 (95% confidence interval (CI) 0 9, 1.0). No consistent evidence of increasing risk with duration of exposure to VDT was found. Two studies analysed the relation between VDT use and risk of having a low birth weight infant: the OR estimates in the individual studies were 1*0 and 1 1. Likewise, no relation emerged from the five studies providing information on congenital malformations and VDT use: the pooled OR was 10 (95% CI 0*9, 1-2). No specific malformation pattern emerged.
Conclusions-This meta-analysis provides reassuring evidence on the absence of any major risk ofadverse that any real effect of VDT exposure is not heterogeneous in different studies, then the odds ratio (OR) in exposed compared with unexposed subjects is estimated by exponential (exp) (GT/SIV), with an approximate 95% confidence interval (CI=exp (GT/SIV)±1-96 SIV).
Examination of these statistics is based on the assumption that data from all studies have been included without any material bias caused by unavailability of negative results or biased selection of cases and controls. However, it does not assume implicitly that subjects in one study can be compared directly with subjects in another, but it is based entirely on comparison ofthe cases in each study with their own controls.
Results
The main characteristics of the studies considered are shown in table I. Most were initially designed in the early 80s as cohort investigations of pregnant women to evaluate the effect of several occupational exposures on reproductive outcomes. Nested case-control analyses for the relation between VDT exposure and pregnancy outcome were subsequently performed following suggestions from the published reports. The definition of exposure was generally based on selfreporting. In one study the interview data were checked according to the information retrieved from company personnel records. The level of exposure was defined in term of the average number of hours per week.
SPONTANEOUS ABORTIONS
Seven studies analysed the relation between VDT exposure in pregnancy and the risk of miscarriage, including more than 4000 cases of spontaneous abortions and about 30 000 controls. The prevalence of exposure in controls varied widely from less than 20% in the largest study conducted on working women in Canada' 2 to more than 50% in a case-control analysis nested in a cohort study conducted in Sweden.9 The estimated OR for spontaneous abortion ranged from 1-0 to 1 -2 and the pooled OR was 1-0 (95% CI, 0 9, 1 0, table II).
A significantly increased risk (OR 1-5) of miscarriage in the first trimester in women exposed to VDT was reported in one study. 14 No other study Author Two studies analysed the relation between VDT use and the risk of giving birth to an infant of low birth weight (defined as <2500g) for a total of over 1500 cases and 21 000 controls (table IV) . The OR estimates in the individual studies ranged from 0 5 to I 1, with a pooled OR of 1-0 (95% CI 0-9, 1 2). In one study, an increasing risk of low birth weight with hours/week ofVDT use was observed, but this finding was not statistically significant.14 Although the studies reviewed differ in terms of study population, type of exposure, and methods of data collection, the OR estimates in individual studies were generally comparable, and, in any case, not statistically heterogeneous, giving strong evidence of the consistency of the pooled results.
In the interpretation of the results of metaanalysis, publication bias is one of the major issues. In this case, however, it is unlikely that such a bias plays a major role. Epidemiological studies in this field are generally large and expensive, and tend therefore to be published independently from their results. Furthermore, negative results are also of interest for publication, given the public health relevance of the issue.
Most studies considered only exposure at work to minimise the bias related to the potential association of VDT use with pregnancy risk because of psychological stress associated with some occupations.' [17] [18] [19] No difference emerged, however, in OR estimates from hospital based case-control or cohort studies including women who were not working. Whichever study design is considered, moreover, it is likely that any bias in exposure assessment tends to overestimate the true association, since cases may systematically remember better their potential sources of exposure.
It has been suggested that it is difficult to define exposure to VDT, since the extremely low frequency magnetic fields produced do not diminish In conclusion, the present overview provides important reassurance on the absence of any major adverse risk during pregnancy from exposure to VDT, since with the number of cases reviewed, it was possible to exclude an excess risk of 20% for spontaneous abortion, low birth weight, and congenital malformation.
